Nucleolin provides a link between RNA polymerase I transcription and pre-ribosome assembly.
Despite the identification of numerous factors involved in ribosomal RNA synthesis and maturation, the molecular mechanisms of ribosome biogenesis, and in particular the relationship between the different steps, are still largely unknown. We have investigated the consequences of an increased amount of a major nucleolar non-ribosomal protein, nucleolin, in Xenopus laevisstage VI oocytes on the production of ribosomal subunits. We show that a threefold increase in nucleolin leads to the complete absence of pre-rRNA maturation in addition to significant repression of RNA polymerase I transcription. Observation of "Christmas trees" by electron microscopy and analysis of the sedimentation properties of 40S pre-ribosomal particles suggest that an increased amount of nucleolin leads to incorrect packaging of the 40S particle. Interestingly, nucleolin affects the maturation of the 40S particle only when it is present at the time of transcription. These results indicate that nucleolin participates in the co-transcriptional packaging of the pre-rRNA, and that the quality of this packaging will determine whether the 40S precursor undergoes maturation or is degraded. The interaction of nucleolin with nascent pre-rRNA could help the co-transcriptional assembly on pre-rRNA of factors necessary for the subsequent maturation of the pre-ribosomal particle containing the 40S pre-rRNA.